Epileptogenesis-Associated Alterations of Heat Shock Protein 70 in a Rat Post-Status Epilepticus Model.
Temporal lobe epilepsy is triggered by an initial insult, such as status epilepticus, that initiates the process of epilepsy development. Heat shock protein 70 (Hsp70) is a ubiquitously expressed molecular chaperone, involved in the inflammatory response that is upregulated after status epilepticus. Hsp70 has been described as an endogenous intracellular ligand of Toll-like receptor 4. It is released from damaged or necrotic tissue and by activated immune cells after an inflammatory event. So far, the time course and the pattern of epileptogenesis-associated alterations in Hsp70 expression have not been described in detail. Thus, we investigated immunohistochemical expression of Hsp70 in hippocampus, parahippocampal cortex, parietal cortex, amygdala, and thalamus following status epilepticus in a rat model of temporal lobe epilepsy. The impact of status epilepticus on Hsp70 expression varied during different phases of epileptogenesis, displaying a stronger effect in the early post-insult phase, a milder and more localized effect in the latency phase and no relevant effect in the chronic phase. Cellular-level characterization revealed that Hsp70 colocalized with the neuronal marker NeuN and with Toll-like receptor 4. No colocalization with the astrocytic marker GFAP or the microglia marker Iba1 was found. The intense neuronal Hsp70 upregulation during the early post-insult phase might contribute to the onset of excessive inflammation triggering molecular and cellular reorganization and generation of a hyperexcitable epileptic network. Therefore, development of multi-targeting strategies aiming at prevention of epileptogenesis should consider Hsp70 modulation in the early days following an epileptogenic insult.